1B and 1C, lane 1). When the genomic DNA in agarose plugs is treated with E. coli DNA ligase, only a minor fraction (Ͻ5%) of the imprinted mat1P* or mat1M* DNA fragments are ligated ( Figure 1C, lane 2) PstI restriction site at mat1M in a strain deleted for the gene conversion, using the silent mat2-P and mat3-M mat2P and mat3M 1C) . Furthermore, the imprinted (*) mat1P* and mat1M* sequence. We confirmed the sensitivity to PstI digestion DNA, which represents only a fraction (30%-40%) of the of the double-strand oligonucleotide (ok103) with a nick mat1 locus, appears as a doublet, 199 and 196 nucleolocated at the same position as found in vivo at mat1M tides in length, respectively, after SspI digestion (Figures in the AK103 strain. In the absence of the nick, PstI digests its substrate, whereas in the presence of the nick, the enzyme is unable to recognize or cleave its
moved the PstI site by one-nucleotide intervals overlapping the nick site, resulted in the same conclusion (data not shown).
The requirement for T4-PNK treatment for efficient ligation of the nick indicates that the 3Ј and 5Ј termini of the break are not the conventional 3Ј hydroxyl (3ЈOH)-and 5Ј phosphate (5ЈP)-containing ends. Because the phage T4-PNK possesses both 3Ј-phosphatase and 5Ј-phosphotransferase activities [14], we could not distinguish whether the SSB termini contained 3ЈP and 5Ј(P or OH) or 3ЈOH and 5ЈOH ends. To further examine these possibilities, we individually analyzed each end by ligation-mediated PCR (LM-PCR). This method ( Figure 3A ) involves the use of adapters, which hybridize specifically to a single end and allow the ligation efficiency to be revealed by PCR amplification with nested PCR primers ( Figure 3A) . The adapters were designed to hybridize to the 3Ј or 5Ј termini of the break found in AK103, reconstituting the PstI cutting site. The ligation accuracy was determined by digesting the PCR products with PstI. The genomic DNA was used directly or treated by T4-PNK prior to ligation of the adapters. For the 3Ј-end, the PCR amplification products are observed at similar levels with or without T4-PNK treatment, indicating that the 3Ј-end of the SSB contains a conventional 3ЈOH . The nuclease generates either a 5ЈOH or a 5ЈP, which is actively dephosphorylated. Because degraded or rearranged after treatment. Altogether, the results described here are in disagreeequal efficiency of ligation was obtained after DNA preparation from low-melting agarose and fast phenol exment with the RNA model and strongly indicate that the imprint at mat1 is a nick with a 3ЈOH-and 5ЈOH-blocked traction methods, we think it is unlikely that the 5ЈOH is due to undesirable dephosphorylation occurring during termini. The nature of the 5ЈOH end is consistent with the previous observation that the 5Ј end was resistant DNA extraction. Deciphering the molecular nature of the imprint at mat1 is an essential step before an efficient to exonuclease [23], which cannot degrade such ends. Conversely, after treatment of the 5ЈOH end by the T4-search for factors involved in the imprinting process can begin. This mark on one strand of the DNA is not PNK, the converted 5ЈP end will become a substrate for the exonuclease, giving an explanation for the lack mutagenic and fulfills all of the criteria for an epigenetic fied using ImagequantNT to ensure that amplification was in the exponential phase. All PCR experiments were conducted at least Experimental Procedures three times, using independent sources of genomic DNA. An aliquot of PCR products was also digested with PstI to test the fidelity of Strains the ligation-mediated reactions. The mat1M DNA fragment containing the PstI substitution was introduced by homologous recombination into the SP714 donorless Oligonucleotides strain (mat1M leu1-32 ura4-D8 ade6-M210 mat2,3::LEU2), producWe used the following oligonucleotides to create adapters for the ing the AK103 mutant strain. The construction was sequenced.
3Ј and 5Ј ends of the nick for LM-PCR:
LM3A 5Ј OHGCCAACACTTGTCACTACTTTCGGTTATGGCTGC Genomic DNA Preparation and Analysis AGTTATTGAAAATAAATAAAAATTC 3Ј OH Cells from an exponential culture of AK103 were grown in minimal medium at 25ЊC, centrifuged, and genomic DNA was prepared into LM3B 5Ј P GCAGCCATAACCGAAAGTAGTGACAAGTGTTGGC
